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Abstract. In Apuseni Mountains, the species Arnica montana L. still has a high frequency 
and, from here, annually, it is harvested considerable quantities of inflorescences. This way of use it is 
not sustainable and, from this reason, a sustainable exploitation system of the species it is entailed in 
the benefit of the phyto – diversity and the local population’s welfare. This system is very complex 
and implies activities regarding research, training for the local population, commerce, marketing, 
certification etc. The existence of the species Arnica montana in the grasslands of Gârda de Sus 
commune is the consequence of a traditional management practiced for a long period of time. The 
most important attendance work is fertilization, which is only organic performed, and the grasslands 
are exploited in a mixed way or only through grazing. On these grasslands, along arnica, other key 
species also appear - in number of 40. On the meadows in Gârda de Sus commune it has been 
estimated over a three year period an average quantity of 15,8 t of fresh material and it is 
recommended to be harvested maximum 50% of the existing quantity. The drying of arnica 
inflorescences in Ghetari hamlet, Gârda de Sus commune and training of the locals are the major 
premises for obtaining a material of superior quality and, in this way, value it is being added to the 
commodity at local level. The sustainable exploitation of the arnica species it is being performed by a 
non-profit association and a LTD society, the first being responsible for the species conservation, and 
the second one for its exploitation. The arnica material’s certification is a form of value adding to the 
finite product.  
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INTRODUCTION 
 
Medicinal and aromatic plants have been and still are an important resource with 
essential role in attendance of human health. Schipmann et al. (2006) has estimated that at 
global level 72.000 of medicinal and aromatic plants are known, and the South-Eastern 
Europe is one of the most important harvesting regions (Lange and Schippmann, 1997).  
In our country there are approximately 326 of medicinal species (Mohan, 2001), and 
their use as therapeutic cure in most of the houses, villages, monasteries and hospitals of 
Romania has a lonf tradition. Lange in Kathe et al. (2003) estimated that between 1992-2000, 
1.080 tonnes of medicinal plants per year were exported from Romania and Murariu et al. 
(2004) estimated that in 2001 a quantity of 11280 tones of raw material were gathered from 
the spontaneous flora. Arnica montana is a medicinal species, which in time has been 
exploited in large quantities.  
Out of the Apuseni Mountains perimeter great quantities have been collected, which 
were processed following the export path. This exploitation system with the locals that 
harvest on one side, and the collecting companies from outer region on the other side, has not 
been sustainable, and on a long term it can determine the species’ disappearance. Between 
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these two groups there are no other relationships other than strictly commercial ones, and the 
offered price and the inflorescences abundance are the factors which regulates the harvested 
quantity. The collecting companies have never been interested in obtaining a material of good 
quality, sustainable harvesting of the species and its maintenance in the mountainous cultural 
landscape.  
 
MATERIALS AND METHODS 
 
The research activity unfolded in the superior basin of Arieşul Mare, in the perimeter 
of Gârda de Sus commune, in the framework of two projects (Arnica Project: www.arnica-
montana.ro and Conservation of Arnica montana ecosystems biodiversity through sustainable 
use). In this paper, results obtained within Arnica Project, as well as results obtained from the 
beginning of the second project are presented. Conservation of Eastern European Medicinal 
Plants: Arnica montana in Romania (Arnica Poject) unfolded in 2004 - 2007 period and it’s 
goal was the elaboration of a sustainable harvesting system and trade of the Arnica montana 
species in the benefit of phyto – diversity conservation and local population’s welfare 
(Michler et al., 2004). The project had many components, such as: research, training the local 
population, building drying facilities and founding an organization for sustainable 
exploitation on long term. The project Conservation of Arnica montana ecosystems 
biodiversity through sustainable use is unfolding in 2009 – 2011 period and proposes the 
obtaining of some data which allows the understanding of how grasslands ecosystems with A. 
montana and high degree of phyto-diversity are functioning, obtaining fundamental scientific 
results regarding the biology and productivity of these grassland systems. The project’s 
components have implied specific activities with different working methods which from 
space saving reasons cannot be described, but they can be seen on the web site www.arnica-
montana.ro.  
 
RESULTS AND DISCUSSION 
 
The Arnica montana L. species belongs to Asteraceae family and is an herbaceous 
perennial plant, with a stem of 20-60 cm, having up to 7 flowers with 6-7 cm diameter. The 
species is endemic in Europe and can be seen in most of the European Union countries. 
Arnica montana is a threatened species on the Annex V list of Natura 2000 Directive and 
occurs in habitat types Nardus stricta ( habitat type 6230 ) and in mountain hay meadows ( 
habitat type 6520). In most of the EU countries this species is protected and its harvest is not 
allowed. In our country there are a few red lists, in one of them it appears as vulnerable, and 
in others it is present in Aii category, meaning threatened at European level.  
On the grasslands in Gârda de Sus commune’s perimeter, arnica species occurs with 
great frequency, because on these grasslands a traditional management has been and still is 
being applied. The identification of this type of management appeared as primary activity in 
order to obtain some information which could maintain the species into the system. After 
applying a questionnaire containing 79 questions, the main joints of the arnica grasslands 
management were identified. Most of the questioned landowners have in property land for 
over 20 years (60 positive answers out of possible 83) (for saving space, the results’ 
interpretation will be formulated more simple, e.g. 60 out of 83). Most of the arnica 
grasslands are spread on land in declivity with faulty orography (54 out of 83). In general, on 
these grasslands, attendance works that refer to gathering of rocks, anthills destroying, cutting 
the wooden vegetation, fighting against weeds, fertilization and other works are being applied 
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(Tab. 1). The most applied attendance works are gatherin of rocks (85,5%) and fertilization 
(80,3%). The fertilization of oligotrophic grasslands with Arnica montana are being 
performed only organic (60 out of 60), generally with stable manure (57 out of 60), which 
comes from cattle and horses (59 out of 60). The oligotrophic grasslands with Arnica 
montana are being used in most of the cases in a mixed manner (mowing + grazing) (61 out 
of 74) or only through grazing (20 out of 24). 
Tab. 1 
The status of application of attendance works on grasslands with A. montana 
 
Question Answering possibilities Answers (number) Answers (%) 
Strângerea pietrelor 65 85,5 
Distrugerea muşuroaielor 52 68,4 
Îndepărtarea vegetaţiei lemnoase 46 60,5 
Combaterea buruienilor 21 27,6 
Fertilizarea 61 80,3 
What type of attendance 
works do you perform on the 
grasslands with A. montana? 
Altele 11 14,5 
Total  76 100,0 
 
Monitoring of arnica habitats is done in order to establish the quanitiy of 
inflorescences which can be obtained out of the perimeter of Gârda de Sus commune and in 
the same time it is established the rate of releasing floral stems by the rosettes. It was 
established that in one kilogram of fresh arnica material there are 1008 inflorescences, and in 
one kilogram of dry material there are 5797 inflorescences. The maximum quantity of fresh 
material in the perimeter of Gârda commune, in average over three years, has been established 
to be 15.8 t, and the flowering rate 11%. For a sustainable harvesting it was suggested that otu 
of this quantity maximum 50% to be harvested.  
The Arnica montana species occurs generally on poor, acid soils, with a thin available 
layer of soil. Along this species, there also appear other oligotrophic plants which can be 
interpreted as key species for this kind of habitats (Tab. 2). A number of 40 relevees has been 
performed on different grasslands with Arnica montana using Braun - Blanquet method and 
40 key species were identified for this type of habitat.  
In order to obtain a dry material of high quality, the fresh arnica material must not be 
transported on large distances, because it will suffer overheating processes which will lead to 
considerable deterioration of the colour, and thus, of the chemical composition. Morea and 
Michler (2006 ) have proved that the fresh arnica material can be dried in optimum conditions 
in Ghetari village in Gârda de Sus commune at an altitude of 1130m, using as heating source 
the wood. The fresh material can be dried in 4 – 5 days at a temperature of maximum 45 ºC 
obtaining a high quality material. In this way, the fresh material does not suffer a 
transportation of a few hours or days by the time it arrives in the dryerhouse (in the case of 
collecting companies) and, moreover, value it is being added to the commodity at local level. 
Another important component in order to obtain a material of superior quality is the 
training of the collector. He is being trained to harvest only the inflorescences of light colour 
with a very short peduncle, the open inflorescences, not to harvest the buds and old 
inflorescences and to leave at least a flower on each individual, for the species multiplication. 
Also, the inflorescences must be collected only in textile bags and the harvest must be 
performed only on sunny weather, and the material must be delivered by 6 o’clock pm. The 
collectors training was performed with special training manuals in which an accessible 
language was used, considering their minimum level of education.  
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Tab. 2 
The key species of the habitats with Arnica montana 
 
Species% Mark Species% Mark Species % Mark 
Poaceae  Other botanical families  Linum catharticum + 
Agrostis capillaris + Achillea millefolium + Melampyrum sylvaticum + 
Anthoxanthum odoratum + Ajuga genevensis + Pimpinella major + 
Briza media 1 Anthyllis vulneraria 2 Plantago lanceolata + 
Cynosurus cristatus + Arnica montana 1 Polygala comosa + 
Festuca rubra 1 Campanula abietina + Primula veris 1 
Nardus stricta 1 Carlina acaulis + Ranunculus bulbosus + 
Trisetum flavescens + Carum carvi + Scabiosa colmbaria + 
Cyperaceae  Cirsium erisithales 2 Silene nutans + 
Luzula campestris r Colchicum autumnale + Thymus pulegioides 1 
Fabaceae  Crepis biennis + Veronica chamaedrys + 
Anthyllis vulneraria 1 Euphrasia officinalis + Viola canina + 
Lotus corniculatus 1 Gymnadenia conopsea + Campanula persicifolia + 
Trifolium repens + Hypericum maculatum agg. + Salvia verticilata + 
Trifolium montanum + Leontodon autumnalis + Teucrium chamaedrys r 
 
An important objective of Arnica Project was to identify an organization which will 
continue the conservation and sustainable exploitation of arnica species activities in the region 
of Gârda de Sus commune. In this way, the project has supported the foundation of a non-
profit association (Ecoflora), which has the purpose to protect the plant species in 
spontaneous flora and their sustainable use in the benefit of local communnities and the nature 
protection. Together with this association a determinate liability company (LTD) which i 
owned both by the non-profit organization, and also by some undertakers, and which has 
CAEN code 5122: trade with wild flowers and plants. Thus, the association is handling the 
species conservation, and the company handles its exploitation and the relationships with 
beneficiaries (Fig. 1).  
In order to add value to the dry arnica material, the ecological certification and its sale 
as certified material it is entailed. The material’s certification is a rather laborious activity 
which requires numerous information and a special transparency.  
 
 
Fig. 1. The sustainable economization system of Arnica montana species 
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CONCLUSIONS 
 
1. Sustainable exploitation of Arnica montana species is a complex activity with 
profound implications in many domains (research, training, business, marketing, 
communication etc 
2. Through adding value at local level and through correct trainings, the locals’ interest 
for this species and, thus, for the habitat can be considerably increased.   
3. „The Arnica Model” could be extended to other medicinal species and for other 
regions.  
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